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Electrostatic Filter for Flno Gases 



The invention relates to an electrostatic filter for a fine 
gas, for the exhaust gas of heating plants in particular. 

The increase in non-industrial heating plants, of oil-fired 
heating in particular, as well as the justified demands for 
maintaining the purity of the atmosphere also make it 
advisable to clean the exhaust gases originating from non- 
industrial heating plants. In order to be accepted, a 
precipitator suitable for this purpose must in particular be 
economical to acquire and to maintain. 

Electrostatic filters for the precipitation of incombustible 
and unbumed solid and liquid particles from flue gases 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Known in particular 
are two-stage electrostatic filters operated at high 
voltage, which include a filter chamber having an inlet 
opening for the gas to be cleaned at the foot of the chamber 
and a discharge opening for the cleaned gas at the head of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona discharge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous 
electrical corona field of the ionization zone of these 
filters, the solid and/or liquid particles contained in the 
gas to be purified have unipolar charges and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone. 

* ■ 

The filters roust be cleaned from time to time, meaning that 
the particles deposited on the precipitating eletrodes must 
be removed. In industrial plants, this is done by shaking or 
beating, using devices installed specifically for that 
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purpose or even by washing the filter. The known cleaning 
measures are too expensive for non-industrial use. In 
particular, sticky residues from the combustion of liquid 
fuels can only be removed incompletely in this manner. In 
addition, the washing of such a filter raises wastewater 
problems. 

The object of the present invention is to create an 
electrostatic filter for the precipitation of solid and 
liquid particles from the exhaust gas of non-industrial 
heating plants in particular, the acquisition and 
maintenance costs of which are kept within reasonable limits 
and which are easy to service. 

According to the present invention, the objective is 
attained using an electrostatic filter which is made up of a 
filter chamber having an inlet, opening for the gas to be 
cleaned at the bottom of the chamber, an outlet opening for 
the cleaned gas at the top of the chamber, several grounded, 
tubular precipitating electrodes situated in the chamber at 
a distance from one another, extending in the flow direction 
of the gases, and energized electrodes situated 



2206057 

- 4 - 

concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas, 
characterized in that all energized electrodes positioned on 
a frame extending above the precipitating electrodes and 
suspended in the precipitating eletrodes can be removed 
jointly from the filter chamber after a hood sealing the 
filter chamber is lifted off. 

The possibility provided according to the present invention 
of removing the energized electrodes from the opened filter 
chamber makes it possible to clean both the energized 
electrodes and the precipitating eletrodes by hand, using 
brushes designed in an appropriate manner, i.e., with the 
least equipment expense, and in a more thorough manner than 
is possible with customary cleaning measures. The individual 
electrodes may be scrubbed in succession using a single 
brush; however, it is also possible to clean several 
electrodes, or the entire electrode bundle, if necessary, at 
once using appropriate brush sets. 

* 

In another embodiment of the invention, the ends of the 
precipitating eletrodes facing the outlet are widened and 
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the widened ends of the precipitating eletrodes are i„ flush 
contact with one another, covering the intermediate spaces 
between them, and are enclosed by a sleeve, which screens 
the remaining space between the filter chamber wall and 
electrode bundle so that the all of the gas inevitably 
forced to flow through the precipitating eletrodes is 
subjected to cleaning. Advantageously, the precipitating 
eletrodes are expanded to form a hexagonally shaped bundle 
This results in the greatest packing density of the 
electrodes and thus the optimal remaining flow cross- 
section • 

The function of the electrical conductor for the energized 
electrodes may be taken over by the common hunting for the 
electrodes supported on insulators situated in the filter 
chamber, namely the frame and the crossbeams situated on it 
that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
connection between the energized electrodes or the frame 
supporting the electrodes and the voltage source when the 
hood is lifted off can be assigned to the hood sealing the 
filter chamber. 
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In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles may be 
filled Into paper bags, for example. 

.The filter is situated between the smoke flue and the 
chimney. A. choke valve provided on the inlet side can be 
used to interrupt the entry of exhaust gas into the filter 
chamber and a choke valve provided on the, outlet side can be 
used to interrupt the effect of the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the high-voltage required for the energized 
electrodes. 

The filter can be designed individually for the combustion 
systems for which it is provided. Even though the filter is 
provided preferably for non-industrial heating plants, this 
does not rule out its use in industrial plants in which flue 
gases to be cleaned arise. 

The invention will be explained in greater detail on the 
basis of the drawings, in which: 
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Figure 1 shows a vertical section through the filter, 

Figure 2 shows a section along Line II-TI in Figure 1, 

Figure 3 shows the top view of a precipitating 

eletrode. 

Figure 4 shows a view of the corona-discharge points 

of an energized electrode, 

Figure 5 shows a brush head for the precipitating 

electrodes, 

m 

Figure 6 shows a brush head for the energized 

electrodes. 

The filter includes a filter chamber 11, through which gas 
to be cleaned flows in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in. the 
filter chamber 11 and energized electrodes 14 situated 
centrically in relation to precipitating electrodes 13. 
While passing corona discharge points 141 of energized 
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electrodes 14, the suspended matter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the incomplete combustion - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13. 

Iri order to maintain the effectiveness of the filter, it is 
necessary from time to time to clean the precipitating 
.eletrodes 13 in particular, to which the precipitated 
particles are deposited. To this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly from precipitating eletrodes 13, which allows 
precipitating eletrodes 13 to be cleaned using brushes 
according to Figure 5 and energized electrodes 14 using 
brushes according to Figure 6. The removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
that the top part of the filter chamber 11 is designed as a 

^removable hood 111, and energized electrodes 14 are 
suspended together on a support construction consisting of a 
frame 16 and crossbeams 161 situated on it, which can be 

removed from the filter chamber 11 after the hood 111 is 

lifted off. 
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are connected directly to the 
voltage source, not shown, by conductive crossbeams 161 and 
a conductive frame 16, which is connected (17) to the 
voltage source For reasons of safety, care is taken that 
contacts 162, 171 are disconnected when the hood 111 i s 
lifted off. 

The outlet-side hexagonal widening 132 of bundled 
precipitating eletrodes 13 and their enclosure by a sleeve 
18, which fills the open space between the filter-chamber 11 
122 and the bundle of electrodes, assures that the entire 
amount of gas entering annular spaces 12 flows between 
precipitating eletrodes 13 and energized electrodes 14 . 

The deposit brushed off from the precipitating eletrodes 13 
is collected into a funnel 113 formed on the filter chamber 
11, from which it may be filled, for example, into paper 
bags. 
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Claims 



|T7J An electrostatic filter comprised of a filter chamber 
having an inlet opening for the gas to be cleaned at the 
bottom of the chamber and a discharge opening for the 
cleaned gas at the top of the chamber and several grounded, 
tubular precipitating eletrodes situated in the chamber at a 
distance from one another, extending in the flow direction 
of the gases and energized electrodes situated 
concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas. 
wherein all energized electrodes positioned, on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be removed jointly from the 
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filter chamber after a hood sealing the filter chamber is 
lifted off. 

2- An electrostatic filter according to Claim 1, 
wherein the ends of the precipitating eletrodes facing the 
outlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with one another, covering 
the intermediate spaces between them, and are enclosed by a 
sleeve, which screens the remaining space between the 
filter-chamber wall and the electrode bundle. 

3. An electrostatic filter according to Claim 2, 
wherein the precipitating eletrodes are widened to form a 
hexagonally shaped bundle. 

4. An electrostatic filter according to Claims 1 through 3, 
wherein the frame provided over insulators situated in the ' 
filter chamber including the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors f6r the energized electrodes. 
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5. An electrostatic fnf„ 

between the energi ze d ^ iect ^cal connection 

, y^zea electrodes or the 

electrodes and the voH-*„ supporting the 

the hood sealing the « W . r chaabfer 
6. The electrostatic flit.- 

r - - ««e, c h ^r a ;rcrrr? — - 

^nnel having a slide oat e * transltl ^s i„ to a 
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Blektrof liter fur Hauchgase 



Die ****** betrifft el*en Blektrof liter fur Bauchgas, 
Insbesondere fur das Abgas yon Heizungeanlagen . 

* 

beao.»a e „ T0n 8lh , lOTngOTt etoerseita ™! 4iV bereohttg- 
te " »"* Eelnnaltaag a er Afoephtoe aaa.rer- 

eaita legen ea aahe, aaoa fOr eine Heiajguig Ton 
alohtimaaWrtle,. HeUu^aalage, heir«ar enaen ^ 
™ B0Te " a - **» da « r Seelgaeter AbaoheWer mB , „, 8loll 

etMttfahren ' ^"^—re Pretax ta 4er m 
V 4er Wrterhaltaag eetn. 



ISlektromt.r « r 41e ^acheltang voa aabreaabarea aaa 
atcht vertrfeatea, fe8ten ^ f ^ 
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BEST AVAILABLE COPY 



der Yerbrennung TO n f eaten, flttsBigea and gasrortnigen 
Brennat0ffen Baachgasen six* in ^rscaie- 

Bekamrt sini insbeson- 
dere zveietufige, ait Hocaspaanuag betriebene-mefctro.: 
filter, bestehend hub einer Filterkaamer Bit einer Bin- 
trittsbffnung f Qr das zu relai€eade aas m M ^ ^ 

«er and einer Austrittsoffnnng fur das gereinigte Gas 
- Kopf der Kaaaer and einer Mehrsaal von in der K am*er 
lB Ab3t3nd ^^er angeordneten, sioh In Stromnngs-- 
richtung des Gases erstrecJcenden, geerdeten, rohrf^i- 
gen Biederschlagselelctroden sowie Iconsentriecb darin an- 
geordneten spannongsfuhrenden Blektroden, die an ihren 
freien, der Eintrittssrfnu^ miT das Ga8 aWmSfm ^ 
den Sprohsoitsen anfweieen. I* inno«ogeaen elektrischen 
SprUhf eld der Ionia atienssone dieser Bitter werden die 
i» » reinigenden Gas enthaltenen fasten und/oder flasai- 
6611 Partlkel ttnlp ° lar Bladen und i* hcnogen statiscaen 
**ld der Abecheidaagesoae aus do. Gas niedergescblagen. 

we mt„ ;rt!Mn Ton zett za zett se?eiBlgt weraen> ^ . 

heist „ 8 an 4en HlederechUgeeiektrooen aogeechleeene* 

Partttel " a?Sen ««*««. Bel tiuastrielle,, iai.. 

een geeohleht dies imeh mttiln ^er ^Upt^ Blttels 
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eigena dafOr instailierter "v 0 rrichtungen oder aber durch 
Waschen des Pilters. par den nichtindustriellen Binsatz 

- . ■ - 

Bind die bekamrfcen fielaigungsmalBnahmeii zu auf wendig. Ins- 
besondere klebende BuokstSnde aus der Verbrennung flOssi- 
ger Brennstoffe lassen aich auf dieseWeise nor unvoli- 
standig entfernen. Das ¥a"schen eines sole ben Pilters wirft 
zuaem Abwaeserprobleme auf. 

Die der ErfLndung zugrundeliegende Aufgabe let es, einen 
ElektrofLlter filr aie AbScheiduiig von f esten mid fills si- 
gen Partikeln aue dem Abgas Insbesondere iron niehtindnstri- 
ellen Heizungsanlageri zu sohaffen, deesen Anschaf lungs- 
und Bnterbaltungskosten sich in vertretbaren Grenzen hal- 
ten und. der leioht' zu warten ist. 



Die infgabe wird erfindungsgemae nit eineai Biektrof ilter 
gelfet, der ans einer Pilterkamner mit einer Bintritts- 
Sffnung far das zu reinigende Gas am PuB der Eamaer und 
einer AnstrittsSffnung fttr das gereinigte Gas am Xopf der 
Rammer und einer ttehrzahl von in der Kamoer i» Abstand von- 
einander angeordneten, sich in StrSmungsriohtung des Gases 
erstrecJcenden, geerdeten, inhrfSrmigen Hiederschlagselektro- 
den sovie konzentrisch darin angeordneten spannungsfahrenden^ 




Elektrodert, die an ihren freien, der Eintrittso-efnung fOr 
das Gas Bugevmdten JJnien, Spruhspitisen aufweisen, besteht 



daduroh gekeim«, is can eamtiiobe spannungs- 

fehrenda Elektroden an einem eioh oberhalb der Hieder- 
sohlagaelektroden erstreckenden Bahmen hangend in den ffie- 
derschlagselektroden nach Abheben einer die Bilterkammer 
abscblieflenden Haube aus der Bilterkammer gemeinsam ent- 
nehmbar angeordnet sind* 

Die erfindungsgemaB vorgesehene Moglichkeit der Entnehm- 
barkeit der spanntujgsfdhrenden Elektroden aus der geoff- 
neten Bilterkammer erSffnet die Moglichkeit, sowohl die 
spannnngsfahrenden Elektroden als such die Blederschlags- 
eiektroden ait in entsprechender Yeise ausgestalteten BOr- 
sten von Hand, also mit geringstem appartivea Anfwand, zu 



reinigen, und war durcbgreif ender als dies nit den tibli- 
ohen Eeinignngsmaflnahmen ooglioh ist. Dabei koimen die ein- 
selnen Elektroden naoheinander mit einer Binselbureta durch- 



gepntet werden,. es kann aber each eine Mehrsahl von Elek- 
troden, gegebenenfalls das ganae Blektrodenbundel, ait ent- 



eprechenden Bi 




♦ 

anf .einmal gereinlgt werden 



m weiterer. Ausgestaltnng der E r flndung liegen die an ibrei 

aofgewelteten Hiedersohlags- 



elektroden mit ihren aufgeweiteten End en miter tfberdeckung 
dor Zirisonenraume bundig gegeneinander an und sind too 
einer den verbieibenden Banm swisoUen Eilterkamaerwandung 

Marts chette eingefaflt, 
so dafl das gesaate Gas zwangslaaf ig die Hiedersonlagselek- 
troden durohstrSoend der Beinigong unterwo.rfen wird. Zveck- 
mSBigerweise sind die Hied erschlags elektroden unter Bil- 
dung eines sechseckigen Bundes' aufgeweitet. Daraus resul- 
tiert die groflte Paokungsdichte der Elektroden und damit 
das Optimum an verbleibendem Stromungsquerschnitt. 

* — 

Bie Punktion der elektriechen loiter fur die spannungsfuh- 
renden Elektroden kann Ton der gemeinsamen, sioh anf in 
der Pilterkammer angeordneten Isolatoren absttltzenden Hal- 
terung fur die Elektroden, namlioh deo Bahmen und den da- 
ran angeordneten, die Elektroden tragenden Irarereen, fiber- 
bo mm en werden* 



Aus Sieherheitsgrfinden kann der die Eilterkaaaer absoulies- 
senden Haube ei* die elektrische Terbindung swisohen den 
spannungsxilhrenden Elektroden. bsw. dem die Elektroden tra- 
genden Bahmeri und der Spannungsquelle beia Abheben der Hau- 
be unterbrechender Schalter zugeordnet sein. 
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»»« a er Mrleb Tto aen weaereoh^elek^aen aua a e * 
WUerka-er eatte^t war**, ta™, geht 4te „ itsriCa ^ r 

« err „ 4eB aer ibrteb ^ ^ _ t _ 

gefflllt vird. e aD - 



initerfcaamer unterbrochen werden xwd 

° 0teD " era *- W * ^oraemche Hochapammag Wr 4te 
ner -Gieichricht^r. • 



Der Miter 

— rur ate Veroraunm/t,. 

ate er TOrgesehen lit „ ™W— iu. 

■ *' a » s lag»ar. Wean gar mter a<Kh 

a-, bat gaaan „ reialgea4e aanohga8e ^ ^ 



tert* Es zelgen: 
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einen Vertikaisohnitt durch den 
Pilter, . 



Pigur 2 



einen So Unit t nach. Linie n - if 
In Pigur 1 , 



Pigur- 3 



Figur 4 



Pigur 5 



Pigur 6 



die Braafsicht anf einer Bieder- 
eohlagselektrode, ' 

die Ansicht der Sprtthspitze einer 
epjjnnungefahrenaen Elektrode , 

einen Burstenkopf fur die Bieder- 
schlagselektroden, 



einen Bttrstentopf far die apannungs- 
fOhrenden Elektroden. 



™ — «. ueexenr aus der ia Slime der in yigur 1 einge- 
seichneten Pfelle von dem „ reinigenden Gaa durehstroaten 
Pilt earner 11, wobei die Bingrau.e 12 ^ohex, de» in 
der Pilterkamaer 11 angeerdneten tffedel PiederachUgael'e^- 
13 und den zentrisch zn den Hiederachlageelektroden 
13 angeerdneten, spannungsfahrenden Elektroden U paaaiert 
warden. Bei« Pasaieren der Sprahepitzen 141 der epannongs- 
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ftthrenden Blektroden 14 werden die io Gaa befind lichen 
Sohwebestoffe - feate und/oder fluaaige Partikel als Ter- 
brennungaprodukte bsw. Buckatando aus der uttvolletandigen 
Yerbrennung - unipolar aufgeladen una die unipolar aufge- 
ladenen Partikel sodann an der Jnnenwandung 131 der Hieder- 
schlagselektrode 13 abgescbieden! 



Pdr die Jlnfreohterhaltuug der Wirksamfceit dee Piiters 1st 
)| . 68 erfo *lerlieh, insbeeondere die Hiederschlasselefctroden 
13, an denen sich die abgeschiedenen Partial abseteen, von 
Zeit *u Zeit zn reinigen. Zu die sen. Zweck 1st eine Entnehm- 



barkeit der spannungsfOhrenden Blektroden 14- auo der Jil- 
terkaamer 11 mid damit aus den Biederacfiagaelektroden 13 . 
vorgesehen, die es gestattet, die Hiederachiagselektroden 
13 ait BOrstea geaSB Plgur 5 uud die epaimungefuhrenden 
Blektroden 14 *it Buraten gemafl Plgur 6 zu reinigen. Die 
H3giiohkeit sur Eutnahae der spannungafubrenden Blektroden 
H aus der Pilterkamaer 11 wird dadurch eroffnet, daB dae 
Oberteil der Pilterkaomer 11 als abnehabare Haube 111 auege- 



ist, and die apannungafuhrendo! Blektroden 14 «emein 

8am an einer aus einen Bahmon -le lm j , 

^ - Jtanfflen 15 «»4 daran angeordneten ffra- 

rersen 161 bestehenden IPragerkonstroktion aufgehangt aind, 
die nach Ibheben .der Haube 111 sua der mterkamaer 11 ent- 
nehabar 1st* 

^oooqi / n e o o 
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W9 " p ™^- ^ 14 stoJ i,« der nloht 

aar e e B tellten Sp^o^a^eUe «u,«telbar a«roh ate M 

: torha " 0griMea « W ^ a* dw icon— 

wlrd. 



delten HiederschlagaoieJrtroden 13 m.d lhre - 

14 durchs-fcrSirt. 

sanmelt slch in dem a* die 

113, ma de* der etwa in Papie^ie abfullbar ist. 
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4 » s p r H c he 



ri ^ " " °=° » .« K«- 

raer exner Aaa trlttsof fornix «k. ^ 

ronr a . ^ *** das eereinigte Gas am 

er .ma exxier Mekr^ahl TOn In der Kaomer im 
Afcatand voneinander angeordneten «^t, * „^ 
. - Tei1 ' elch Strommigsrich- 

^ 68868 e^treclcenden, geerdeten, rohrfSr*!™. »* 
-^Xe^e. W^cb da*n . JJ£ 

• spannungefahrendea Elettroden, die an ihren 

2 ^ ~ - ^ eaten ^ - j^ 

. - - ^ • ohe spann«ng8f0hrenden El. 

troden an eineo sich i v 

Bzctt obexbalb der lftedersHiio«,«i t_^_ - 

. , . . erschla eselektroden 

eretreefcenden fiafaoen hfiWend In den 
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den nach Abheben einer die Pilterkanmer abschlie Ben- 

m 

den HaUbe eoas der Pilteiiamoier gemeinsam entnehnbar 
angeordnet sind* 



2. Blektro filter nach Inapruch 1, dadurch gekennzeio hue t, 
daB die an ihreh aastrittsaeitigen Stimseiten aufgeweite 



Hie d era chlagselektro den 



aafgeweiteten End en 



rarter Uberclecktmg der Zwisctuenraume bfindig gegeneinander 

m 

aaliegen xmd von einer den Vjerblexbenden Baam zwiechen 



yilterkammervrandtmg mid Blettrodenbttxdel abschirraenden 
Manse he tte eingefaflt sind, 



3. Elektrof ilter nach Anspruch 2, daddrbh-gekesnnzeiclmet, 



daB die ITiedersdilagselektrodeai 

0 

eefcigen Sondes aufgeweitet aind, 



Bildnng eines sechs- 



4. Blektrof ilter nach den Ansprttchen 1 bis . 3, dadurch gekenn- 
zeiohnet, daB der sich fiber in der mterkanmer angeordne- 



te Isolator en abst&tzende., nit die spanmmgafal 



en 



troden tragenden rranrersen versehene Eahraen und die Traverv 
sen die elektrischen Xeiter fttr die spannungsfUbreriden 
Elettroden sind. 



ft *\ -*\ t r\ 
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5. BleWromter naoa a*, toaprCohen , ble „, aaaarofc go _ 
fcannsetc.net, daB a er ate ,Ut etk «,« r a0B0 hU e8en a en 
Haube 8 in ate elettrleehe Teret^ wUohell dm ^ 

• Bnn S 8 f^«». KeWxodeh a« ale slektro4eB 
Eah TCn ^ „« sp^^^u. bel . Abh6bcn 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 

* 

As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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